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(54) OPTICAL DISK DEVICE AND INFORMATION READOUT METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To detect correctly whether the recording is made on a 
correct track and increase the reliabihty on recording. 

SOLUTION: An optical disk device which reads out an address information from the 
optical disk having an intra track part which is formed between the tracks on which the 
address information is recorded, comprises a optical head which radiate laser on a 
optical disk, divided into a first detector and a second detector; each having an optical 
head which detects the reflection light from the optical disk and outputs the detected 
signal, an adjusting circuit which adjusts the amplitude of the first and second detection 
signals on the position where the address information is recorded, a differential 
operation circuit which outputs a differential signal which is the differential of the 
detected and adjusted first and second signals, and an address detection circuit which 
detects the address information. 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is formed between a track characterized by comprising the following with 
which information is recorded, and this track, From an optical disc which has track 
Mabe on whom address information which pinpoints a position was recorded. It is an 
optical disk unit which reads this address information, and is an optical head which 
irradiates said optical disc with laser, An optical head provided with a tracking 
detector which it is divided into the 1st detector and 2nd detector, and the each 
detects catoptric light from said optical disc to said track direction, and outputs a 
detecting signal to it, A position which received the 1st detecting signal that said 1st 
detector outputted, and the 2nd detecting signal that said 2nd detector outputted and 
on which said address information was recorded. 

A balance adjustment circuit for address detection which adjusts amplitude of said 1st 
detecting signal and said 2nd detecting signal, and outputs each. 

An address detection differential-operations circuit which outputs said 1st detecting 
signal adjusted by balance adjustment circuit for address detection, and an address 
detection differential signal which is the differences of said 2nd detecting signal. 
An address detection circuit which detects said address information based on said 
outputted address detection differential signal from an address detection 
differential-operations circuit. 

[Claim 2]Have further an amplitude detection circuit which detects amplitude of said 
1 St detecting signal and said 2nd detecting signal, and a balance adjustment circuit for 
address detection, The optical disk unit according to claim 1 which adjusts based on 
amplitude of said 1 st detecting signal detected by amplitude detection circuit, and 
amplitude of said 2nd detecting signal so that amplitude of said 1st detecting signal 
and amplitude of said 2nd detecting signal may become almost equal, and outputs 
each. 

[Claim 3]The optical disk unit according to claim 1 which adjusts amplitude of said 1st 
detecting signal and said 2nd detecting signal so that it may have further a primary 
detecting element which detects a reading rate of said address information and a 
balance adjustment circuit for address detection may make the maximum said reading 
rate detected by primary detecting element. 

[Claim 4]In order that said optical disc may control rotation, have the wobble radially 
formed with a given period, and this optical disk unit, Receive said 1 st detecting signal 



and said 2nd detecting signal, and A signal level of said 1st detecting signal, It adjusts 
so that a signal level of said 2nd detecting signal may become almost equal. Said 1 st 
detecting signal adjusted by a balance adjustment circuit for wobble detection which 
outputs each, and balance adjustment circuit for wobble detection. And a wobble 
detection differential-operations circuit which outputs a wobble detection differential 
signal which is a difference of said 2nd detecting signal, The optical disk unit according 
to claim 2 further provided with a wobble signal detection circuit which detects said 
wobble based on said outputted wobble detection differential signal from a wobble 
detection differential-operations circuit. 

[Claim 5]The optical disk unit according to claim 4 which a balance adjustment circuit 
for wobble detection adjusts a signal level of said 1st detecting signal, and a signal 
level of said 2nd detecting signal based on a jitter amount of a wobble detected by 
wobble signal detection circuit, and makes said jitter amount the minimum. 
[Claim 6]Have further a primary detecting element which detects a reading rate of 
said address information, and a balance adjustment circuit for wobble detection. The 
optical disk unit according to claim 4 which adjusts a signal level of said 1st detecting 
signal, and a signal level of said 2nd detecting signal so that a reading rate detected by 
said primary detecting element may be made into the maximum. 

[Claim 7]The optical disk unit according to claim 4 further provided with a gain control 
circuit which makes regularity amplitude of said 1 st detecting signal and said 2nd 
detecting signal. 

[Claim 8]It is formed between a track characterized by comprising the following with 
which information is recorded, and this track, A step which is the method of reading 
this address information, and irradiates said optical disc with laser from an optical disc 
which has track Mabe on whom address information which pinpoints a position was 
recorded, By each of the 1st detector and the 2nd detector which were divided into 
said track direction. A position which received a step which detects catoptric light 
from said optical disc, and outputs a detecting signal, the 1 st detecting signal that said 
1st detector outputted. and the 2nd detecting signal that said 2nd detector outputted 
and on which said address information was recorded. 

A step which adjusts amplitude of said 1st detecting signal and said 2nd detecting 
signal, and outputs each. 

A step which outputs said 1st detecting signal with which each amplitude was 
adjusted, and an address detection differential signal which is the differences of said 
2nd detecting signal. 

A step which detects said address information based on said outputted address 



detection differential signal. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the record and playback of a signal 

which were recorded on the digital disk. 

[0002] 

[Description of the Prior Art]There is DVD-R/RW as one format of the optical disc 
which performs record/playback of information. In order for the 1st feature of this 
format to improve compatibility with a DVD-ROM format, when performing record of 
information, and playback, it is that address information required since an address is 
specified is formed in the land of a disk A track is a field of the optical disc in which 
the information which is the target of record/playback is recorded as a mark. Address 
information is formed in Mabe (it is also called a land) of the guide rail (it is also called 
a groove) of a disk who performs record/playback of information. This address is also 
called a "land prepit address" or a "LPP address." At the time of flattery of a 



recording track, the tracking detector of a device detects the light which entered and 
generates two or more light intensity signals. Address information is detected based 
on the differential signal which took the difference of two or more light intensity 
signals. Then, the 2nd feature of an above-mentioned format is that the wobble 
radially rocked on frequency with a constant guide rail is provided in the optical disc. 
The wobble signal acquired based on a wobble is used as a reference signal for 
generating the clock which performs record and reproduction of information. A wobble 
as well as detection of address information is detected based on the differential signal 
which took the difference of two or more light intensity signals. 

[0003] Hereafter, with reference to drawing 8 and drawing 9 , the composition and 
operation of the conventional optical disk unit are explained. 

[0004] Drawing 8 is a block diagram of the conventional optical disk unit 80 which 
performs record reproduction of information to DVD-R / RW disk 101. The optical 
head 103 in which the optical disk unit 80 has the disk motor 102, a tracking detector 
from which light is detected, a focal detector, and a regenerative-signal detector, The 
servo signal / regenerative-signal generating circuit 104 which generates a focus 
error signal, a tracking error signal, and a regenerative signal based on the light 
intensity signal of a tracking detector. The focus / tracking control part 1 05 which 
makes an optical head follow the guide rail of the optical disc 101 using the output 
signal of a servo signal / regenerative-signal generating circuit 104, The differential 
amplifying circuit 106 for generating a wobble signal / land prepit address signal from 
the light intensity signal of the tracking detector of an optical head. The band pass 
filter 107 which extracts a wobbling signal component from the output signal of said 
differential amplifying circuit. It has wobble PLL circuit 109 for generating a clock 
required to perform [ the wobble signal binarization circuit 108 which binary-izes the 
wobble signal which is an output signal of said band pass filter, and ] record/playback 
of the disk from a wobble binary-ized signal. 

[0005]The amplitude detection circuit 1 10 which furthermore detects the amplitude of 
the wobble signal from which the optical disk unit 80 was extracted with said band 
pass filter 107, The bias generating circuit 1 1 1 which generates bias voltage, and the 
low pass filter 112 for low-pass component extraction for detecting a land prepit 
address from the output signal of the differential amplifying circuit 107. The generated 
voltage generated in said bias generating circuit and voltage which added the 
amplitude signal of the wobble signal are made into a comparison level. The land prepit 
detector circuit 1 1 3 which detects a land prepit address signal, The land prepit 
address detection circuit 1 1 4 which detects a land prepit address from the land prepit 



binary-ized signal detected in said land prepit detector circuit 1 1 3, The 
regenerative-signal binarization circuit 1 1 5 which binary-izes the regenerative signal 
generated in said servo signal / regenerative-signal generating circuit 104, Data 
reproduction PLL circuit 116 which generates the clock for restoring to the output 
signal of said regenerative-signal binarization circuit 1 1 5. and the clock generated by 
said data reproduction PLL circuit and the demodulator circuit 1 1 7 which gets over 
using data, The error correction / additional circuit 1 18 which adds a correction code 
to an user datum through the interface of the personal computer etc. which are 
connected to a device, and performs correction of demodulated data again using a 
correction code at the time of data reproduction conversely, It has the strange 
recovery control circuit 1 19 which sends the data to which said error correction code 
was added to a modulation circuit, and sends delivery or the data from a demodulator 
circuit to an error correction/additional circuit, and controls a modulation 
circuit/demodulator circuit. 

[0006]The modulation circuit 120 where the optical disk unit 80 furthermore 
modulates the user datum to which said correction code was added. The laser driving 
waveform creating circuit 121 which generates the driving waveform of laser from the 
output signal of said modulation circuit, It has the laser drive circuit 1 22 which drives 
laser, the gate signal generating circuit 1 23 which generates a timing signal required in 
order to perform record/reproduction of data, and CPU 124 which control the whole 
device. 

[0007]Next, operation of the optical disk unit 80 is explained with reference to drawing 
9. First, binary-ization of the land prepit address at the time of information 
reproduction is explained. Drawing 9 is a figure showing the waveform of the output 
signal from a tracking detector at the time of the optical disk unit 80 ( drawing 8 ) 
following the guide rail of DVD-R / RW format disk. The waveform at the time of the 
tracking of a non-recording track is shown by the waveform on the left-hand side of 
(a) - (f) of drawing 9 . The optical head 103 ( drawing 8 ) of the optical disk unit 80 
assumes that it has the two tracking detectors A and B (for example, refer to drawing 
2). Since the track on a disk is modulated radially, the light volume which enters into a 
detector repeats increase and decrease on fixed frequency by the abnormal 
conditions. A pulse form detecting signal is observed by the address information (land 
prepit information) recorded on the land by the regular position with a modulating 
signal. 

[0008]The differential amplifying circuit 106 ( drawing 8 ) of the optical disk unit 80 
generates the differential signal of the signal of (a) of drawing 9 , and (b). LPF1 1 2 



( drawing 8 ) for reducing the noise rejection of a high-frequency component or the 
record signal at the time of record further lets a differential signal pass. As a result, 
the signal of (c) of drawing 9 is acquired. The disregard level for detecting a land prepit 
address signal, The voltage level which applied the signal amplitude voltage of the 
wobble signal extracted with the band pass filter 107 ( drawing 8 ) which the amplitude 
detection circuit 110 ( drawing 8 ) detected, and the fixed voltage which the bias 
generating circuit 1 1 1 ( drawing 8 ) generated is adopted, (f) of drawing 9 shows the 
waveform of the acquired land prepit binary-ized signal. The LPP address detection 
circuit 1 14 performs a recovery and detection of a land prepit address based on a land 
prepit address signal, a wobble binary-ized signal, and the clock signal generated by 
wobble PLL 

[0009]With reference to drawing 9 , the operation at the time of the optical disk unit 80 
( drawing 8 ) recording information is explained succeedingly. The waveform at the time 
of information storage is shown by the waveform on the right-hand side of (a) - (f) of 
drawing 9 . Even if it is the high record power at the time of record, in order to keep a 
circuit from being saturated, the optical disk unit 80 makes small the gain of the 
detector circuit in the optical head 103 ( drawing 8 ) which has the function to 
transform into voltage the current which flows into a tracking detector, and performs 
signal detection. 

[0010]When recording information, the tracking detector of the optical head 103 
( drawing 8 ) detects a record signal. In more detail, the optical head 103 ( drawing 8 ) 
detects the modulating signal and LPP address of the wobble in which the record 
signal was mixed rather than detects the modulating signal and the LPP address signal 
itself of a wobble. The light intensity signal which the tracking detectors A and B 
detected is shown at (a) and (b), and the (time of record) of drawing 9 . The differential 
amplifying circuit 106 ( drawing 8 ) of the optical disk unit 80 generates the differential 
signal of the signal shown in (a) of drawing 9 , and (b) like the time of reproduction also 
at the time of record, (c) of drawing 9 shows the signal wave form which passed 
LPF112 ( drawing 8 ). LPF112 ( drawing 8 ) is provided in order to reduce mixing of a 
record signal. However, as shown in (c) of drawing 9 , it is understood that the 
influence of the mixed record signal remains in the signal wave form after passage of 
LPF112 ( drawing 8 ). 

[001 1]At the time of record, the disregard level of land prepit is determined that it will 
detect a land prepit address. As the dotted line of (c) of drawing 9 shows, the 
disregard level is set up almost equally to the maximum amplitude level of the signal 
wave form which the record signal mixed. However, now, many preliminary pulses will 



be detected by the land prepit binary-ized signal ((f) of drawing 9 ). As a result, the 
detection ratio of the LPP address in the LPP address detection circuit 1 1 4 ( drawing 
8) falls, it should mind — in order to avoid erroneous detection, even if it raises a 
disregard level, it is that the detection ratio of a land prepit address falls. In a low 
power portion when record power modulation is performed, this is because the case 
where a land prepit address is undetectable arises. 

[0012]In this detection system, since the differential signal of the signal detected by 
the tracking detector of the optical head 103 ( drawing 8 ) in order to detect a LPP 
address is used, the detection ratio of that address is sharply changed according to 
the offtrack state of the optical head 103. This is for the light volume which is 
reflected by the off-track with the optical disc 101 ( drawing 8 ) at the time of record, 
and returns to a tracking detector by it to become imbalanced, and for the state of a 
differential signal to change a lot. 

[001 3] Furthermore, the 3rd feature of an above-mentioned format is that an 
information signal is recordable in postscript. According to this format, by processing 
called linking, a recording start position is pinpointed and the additional recording of 
the data can be carried out from the portion of the last which performed information 
storage. The conventional optical disk unit 80 ( drawing 8 ) had detected the track jump 
at the time of record using the tracking error signal. The reason of the rate of address 
detection at the time of record is low. and is for avoiding the danger of causing a track 
jump etc. and recording on another address. However, since an error signal is greatly 
detected with the eccentricity of a disk. etc. when a tracking error signal performs 
track jump detection of an optical head, there is also fear of erroneous detection. Also 
in order to set up more highly a comparison level with the tracking error signal judged 
to be a track jump in order to avoid this erroneous detection and to detect a track 
jump correctly, it is important to gather the detection ratio of an address. 
[0014] 

[Problem(s) to be Solved by the Invention]Since the rate of LPP address detection 
under recorded track reproduction under record fell in the conventional optical disk 
unit 80 ( drawing 8 ), although it detects whether the device is recording on the right 
track, the tracking error signal mainly had to be detected, and especially the reliability 
at the time of record was low. 

[0015]There was a problem that the detection ratio of a LPP address fell further 
depending on the offtrack state of an optical head. 

[0016]It is providing the optical disk unit which detects correctly whether the purpose 
of this invention recording on the right track, and improves the reliability at the time of 



record. 
[0017] 

[Means for Solving the Problem]In this invention, a differential amplifier for wobble 
detection and a differential amplifier for LPP address detection were formed 
separately. Thereby, a LPP address is detectable with a high detection ratio by 
adjusting balance of a differential amplifier for LPP address detection according to 
record/reproduction state of a device. Since a jitter amount of a wobble signal is 
observed and differential balance for wobble detection is adjusted, a quality wobble 
signal is detectable. 

[0018]More specifically an optical disk unit of this invention. Information is recorded 
for example, formed between a groove track and this groove track, From an optical 
disc which has the land track with which address information which pinpoints a 
position was recorded. It is an optical disk unit which reads this address information, 
and is an optical head which irradiates said optical disc with laser. An optical head 
provided with a tracking detector which it is divided into the 1st detector and 2nd 
detector, and the each detects catoptric light from said optical disc to said track 
direction, and outputs a detecting signal to it, A position which received the 1st 
detecting signal that said 1st detector outputted, and the 2nd detecting signal that 
said 2nd detector outputted and on which said address information was recorded is 
provided with the following. 

A balance adjustment circuit for address detection which adjusts amplitude of said 1 st 
detecting signal and said 2nd detecting signal, and outputs each. 

An address detection differential-operations circuit which outputs said 1 st detecting 
signal adjusted by balance adjustment circuit for address detection, and an address 
detection differential signal which is the differences of said 2nd detecting signal. 
An address detection circuit which detects said address information based on said 
outputted address detection differential signal from an address detection 
differential-operations circuit. 

Thereby, the above-mentioned purpose is attained. 

[0019]An optical disk unit is further provided with an amplitude detection circuit which 
detects amplitude of said 1st detecting signal and said 2nd detecting signal, and a 
balance adjustment circuit for address detection. Based on amplitude of said 1st 
detecting signal detected by amplitude detection circuit, and amplitude of said 2nd 
detecting signal, it may adjust so that an amplitude level of said 1st detecting signal 
and an amplitude level of said 2nd detecting signal may become almost equal, and 
each may be outputted. 



[0020]An optical disk unit may be further provided with a primary detecting element 
which detects a reading rate of said address information, and a balance adjustment 
circuit for address detection may adjust amplitude of said 1st detecting signal and 
said 2nd detecting signal so that said reading rate detected by control section may be 
made into the maximum. 

[0021 ]In order that said optical disc may control rotation, have the wobble radially 
formed with a given period, and this optical disk unit. Receive said 1 st detecting signal 
and said 2nd detecting signal, and A signal level of said 1st detecting signal, It adjusts 
in a balance adjustment circuit for wobble detection so that a signal level of said 2nd 
detecting signal may become almost equal, A wobble detection differential-operations 
circuit which outputs said 1st detecting signal adjusted by balance adjustment circuit 
for wobble detection, and a wobble detection differential signal which is the 
differences of said 2nd detecting signal, It may have further a wobble signal detection 
circuit which detects said wobble based on said outputted wobble detection 
differential signal from a wobble detection differential-operations circuit. 
[0022]Based on a jitter amount of a wobble detected by wobble signal detection 
circuit, a balance adjustment circuit for wobble detection may adjust a signal level of 
said 1 St detecting signal, and a signal level of said 2nd detecting signal, and may make 
said jitter amount the minimum. 

[0023]An optical disk unit is further provided with a primary detecting element which 
detects a reading rate of said address information, and a balance adjustment circuit 
for wobble detection, A signal level of said 1 st detecting signal and a signal level of 
said 2nd detecting signal may be adjusted so that a reading rate detected by said 
primary detecting element may be made into the maximum. 

[0024]An optical disk unit may be further provided with a gain control circuit which 
makes regularity amplitude of said 1st detecting signal and said 2nd detecting signal. 
[0025] An information reading method of this invention is formed between a track with 
which information is recorded, and this track, A step which is the method of reading 
this address information, and irradiates said optical disc with laser from an optical disc 
which has track Mabe on whom address information which pinpoints a position was 
recorded, By each of the 1st detector and the 2nd detector which were divided into 
said track direction. A position which received a step which detects catoptric light 
from said optical disc, and outputs a detecting signal, the 1st detecting signal that said 
1 st detector outputted, and the 2nd detecting signal that said 2nd detector outputted 
and on which said address information was recorded is provided with the following. 
A step which adjusts amplitude of said 1st detecting signal and said 2nd detecting 



signal, and outputs each. 

A step which outputs said 1st detecting signal with which each amplitude was 
adjusted, and an address detection differential signal which is the differences of said 
2nd detecting signal. 

A step which detects said address information based on said outputted address 
detection differential signal. 

Thereby, the above-mentioned purpose can be attained. 
[0026] Hereafter, an operation is explained. 

[0027]The 1st invention the 1st detecting signal that the 1st detector outputted, and 
the 2nd detecting signal that said 2nd detector outputted. Input balance to an address 
detection differential-operations circuit is adjusted using a balance adjustment circuit 
for address detection which adjusts amplitude of a signal detected by tracking 
detector in a position on which address information (LPP address information) was 
recorded. Thereby, in a recording position of LPP address information, mixing of a 
recorded information signal or a record signal at the time of device record can be 
made to the minimum, and it cannot be concerned with record/reproduction state of a 
device, but a detection ratio of LPP address information can be raised. 
[0028]. The 2nd invention makes the minimum mixing of an information signal recorded 
in a recording position of a LPP address signal, or a record signal at the time of device 
record in an optical disk unit of the 1st invention, and raise a detection ratio of a LPP 
address. Concrete composition of balance adjustment of a balance adjustment circuit 
for address detection is provided. 

[0029]The 3rd invention provides another concrete composition of balance 
adjustment of a balance adjustment circuit for address detection which raises a 
detection ratio of a LPP address in the 1 st optical disk unit. 

[0030]The 4th invention is radially modulated on frequency used as a reference signal 
of a clock which still needs a guide rail of a disk for playback/record of information, A 
wobble signal and a LPP address signal are ideally detectable by having independently 
a differential-operations circuit for detecting a wobble detection 
differential-operations circuit and a LPP address for detecting the modulating signal. 
[0031]In an optical disk unit of the 4th invention, the 5th invention adjusts balance of 
a signal so that a balance adjustment circuit for wobble detection may make a jitter of 
a wobble signal the minimum. 

[0032]The 6th invention provides concrete composition which adjusts balance 
adjustment of a balance adjustment circuit for wobble detection from a reading rate 
(detection ratio) of land prepit in an optical disk unit of the 4th invention. 



[0033]The 7th invention of this invention can expand a reading margin of a LPP 
address to disturbance factors, such as an optical head or defocusing and an 
off-track of a disk, and a tilt, by adding an AGO circuit further. 
[0034] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described 
with reference to drawing 1 - drawing 5 . Drawing 1 is a block diagram showing the 
optical-disk-recording playback equipment 10 of this embodiment. Hereafter, each 
component of the optical-disk-recording playback equipment 10 is explained. The 
optical-disk-recording playback equipment 10 performs record reproduction of 
information to the optical disc (for example, DVD-R/RW disk) 201 in which the data 
which is the target of record reproduction is recorded. The optical-disk-recording 
playback equipment 10 is provided with the following. 
Disk motor 202. 

The optical head 203 which has a tracking detector which detects light, a focal 
detector, and a regenerative-signal detector. 

The servo signal / regenerative-signal generating circuit 204 which generates a focus 
error signal, a tracking error signal, and a regenerative signal from the light intensity 
signal of various detectors 

The focus / tracking control part 205 which makes an optical head follow the guide rail 
of the optical disc 201 using the output signal of a servo signal / regenerative-signal 
generating circuit 204, The differential amplifying circuit 206 for generating a wobble 
signal from the output signal of the wobble detection balance adjustment circuit 225. 
The band pass filter (BPF) 207 which extracts a wobbling signal component from the 
output signal of a differential amplifying circuit, Wobble PLL circuit 209 for generating 
a clock required to perform [ the wobble signal binarization circuit 208 which 
binary-izes the wobble signal which is an output signal of a band pass filter, and ] 
record/playback of the disk from a wobble binary-ized signal. 

[0035]The amplitude detection circuit 210 which detects the amplitude of the wobble 
signal from which the optical-disk-recording playback equipment 10 was extracted 
with the band pass filter 207, The bias generating circuit 211 which generates bias 
voltage, and the low pass filter (LPF) 212 for low-pass component extraction for 
detecting a land prepit address from the output signal of the LPP detection 
differential amplifying circuit 227, The generated voltage generated in the bias 
generating circuit 21 1 and voltage adding the amplitude signal of the wobble signal are 
used as a standard-for-comparison level, The land prepit detector circuit 213 which 



binary-izes the output of the low pass filter 212, and detects a land prepit address 
signal, The land prepit address detection circuit 214 which detects a land prepit 
address from the land prepit address signal (binary-ized signal) detected in the land 
prepit detector circuit 213, The regenerative-signal binarization circuit 215 which 
reproduces and binary-izes the information signal which detected the existence of the 
record signal from the regenerative signal generated in the servo signal / 
regenerative-signal generating circuit 204, and was recorded further, and data 
reproduction PLL circuit 216 which generates the clock for restoring to the output 
signal of the regenerative-signal binarization circuit 215, The clock generated by data 
reproduction PLL circuit 216 and the demodulator circuit 217 which gets over using 
data, The error correction / additional circuit 218 which adds a correction code to a 
user's record data through the interface of the personal computer etc. which are 
connected to a device, and performs correction of demodulated data again using a 
correction code at the time of data reproduction conversely, The strange recovery 
control circuit 219 which sends the data to which the error correction code was added 
to a modulation circuit, and sends delivery or the data from a demodulator circuit to 
an error correction/additional circuit, and controls a modulation circuit/demodulator 
circuit is included further. 

[0036] Furthermore, the optical-disk-recording playback equipment 10 is provided 
with the following. 

The modulation circuit 220 which modulates the user datum to which the correction 
code was added. 

The laser driving waveform creating circuit 221 which generates the driving waveform 
of laser from the output signal of the modulation circuit 220. 
The laser drive circuit 222 which drives laser. 

The gate signal generating circuit 223 which generates a timing signal required in order 
to perform record/reproduction of data, CPU224 which controls the whole device, and 
the wobble detection balance adjustment circuit 225 which performs balance 
adjustment of the signal inputted into the differential amplifying circuit 206 for wobble 
detection, The LPP detection differential amplifying circuit 227 and the LPP detection 
balance adjustment circuit 226 which performs balance adjustment of the signal 
inputted into the differential amplifying circuit 227 for LPP detection. The signal 
changeover switch 228 for changing the signal inputted into the wobble detection 
differential amplifying circuit 206 and the LPP detection differential amplifying circuit 
227, and inputting into an amplitude detection circuit. The amplitude detection circuit 
229 which detects the envelope of output signal the upper part/bottom of the signal 



changeover switch 228, holds amplitude information to the timing from a gating signal 
generator, and is outputted to CPU224, The automatic gain control circuit (AGO 
circuit) 230 which makes regularity signal amplitude of the high frequency component 
of the light intensity signal which controls a gain and is detected by the tracking 
detector ( drawing 2 ) of the optical head 203. 

To the instability of the address detection by the offtrack state of an optical head. 
AGO circuit 230 is effective and makes the minimum light volume change by an 
off-track. However. AGO circuit 230 operates based on the existence of the record 
signal which the regenerative-signal binarization circuit 215 detected, and operates as 
fixed gain amplifier in the portion of a non-recording track. It can be said that the 
amplitude detection circuit 229 has more briefly the function to detect the amplitude, 
in the specific phase position of a wobble where the LPP address is recorded. 
[0037]Before explaining operation of the optical-disk-recording playback equipment 
10, the optical disc 201 assumed by this invention is explained. Drawing 2 is a figure 
showing the shape of a quirk of a disk. In the disk 201, the land is formed between 
grooves. Land prepit is formed on a land and the recording mark is formed in the 
groove. The wave of the radial direction of the groove which is a record slot is called a 
wobble on these specifications, and it uses in order to detect the linear velocity of a 
disk. That is. a wobble is used for generation of a recording clock, or CLV (Constant 
Linear Velocity) control in this specification. By a diagram, a radial direction expresses 
the normal line direction of a line almost parallel to a land or a groove. In a DVD-R disk 
or a DVD-RW disk, wobble periods are 186 times the recording clock cycles. Address 
information is encoded, and also land prepit is used in order to detect the exact 
position on a disk. 

[0038]The tracking detector 203a provided in the optical head 203 is further shown in 
drawing 2 . The tracking detector 203a is divided into the two tracking detectors A and 
B by the direction (track direction) parting line 203b along a track. If it puts in another 
way, the two detectors A and B exist along with the circumferencial direction of the 
optical disc 201. The two detectors A and B are irradiated from the optical head 203, 
detect the light volume of a laser beam reflected with the optical disc 201, 
respectively, and output it, respectively. After predetermined processing is performed 
to the output of the detectors A and B, it is inputted into the differential amplifying 
circuit 206 for wobble detection, or the LPP detection differential amplifying circuit 
227, and is changed and used for the differential signal showing the difference. The 
tracking detector 203a may be divided into the detector of much more numbers (for 
example, four pieces, six pieces). Also in such a case, what is necessary is just to 



regard the group of two detectors divided about the parting line along a track as the 
two above-mentioned detectors A and B. 

[0039]There is the feature of this invention in having formed separately the 
differential amplifier 227 for LPP address detection, and the differential amplifier 206 
for wobble detection. The antecedent basis is as follows. 

[0040]In the format of DVD-R/RW, as mentioned above, the guide rail for recording 
information carries out a wobble, and is formed. If it sees locally, the position of the 
optical head 203 will be displaced from a track center on fixed frequency to a track. 
Therefore, the light volume which enters into the tracking detector at the time of 
information storage will produce imbalance, and a record signal will mix it to an 
address signal. 

[0041] Differential balance was adjusted so that it might enter conventionally equally 
to the tracking detector whose average light volume is two. In this differential balance, 
if the center of the amplitude of a differential output is used, a wobble is detectable. 
However, detection of land prepit was difficult. Since the reason is recorded on the 
position to which the optical head carried out the off-track of the land prepit relatively 
for wobble processing, It is because mixing of a record signal serves as the maximum 
in the recording position (see the waveform at the time of record of drawing 9 of (c)) 
and land prepit cannot be specified (see the waveform at the time of record of drawing 
9_of (f)). 

[0042]Then, in the recording position of land prepit, a record signal is detected in an 
amplitude detection circuit, and if it adjusts so that two differential balance outputs 
may become equal, a mixing amount can be adjusted to the minimum in the recording 
position of land prepit. That is. the detection ratio of land prepit can be raised. 
[0043]In the differential balance output adjusted such, a jitter increases to the wobble 
signal after binary-izing, and it is not suitable to binary-izing of a wobble. If 
binary-ization of a wobble is explained, binary-ization of a wobble receives the wobble 
signal after band pass filter passage. It is common to adopt the method of performing 
binary-ization with fixed slice level or a duty feedback slice method from which the 
duty ratio of the signal after binary-izing will be 50%. However, if binary-ization is 
performed near the center of the amplitude of the wobble signal after a band pass 
filter output even if it adopts which method, a jitter will increase to the wobble signal 
after binary-izing. Although the reason makes mixing of a record signal the minimum in 
the differential balance output for raising the detection ratio of land prepit in the 
recording position of land prepit. it is because the mixing amount of a record signal 
increases conversely near the slice level of a wobble signal. 



[0044]If the above result is examined, it can be said that adjusting points with optimal 
differential balance adjustment of wobble detection and differential balance 
adjustment of land prepit detection differ. 

[0045]Then, the optical-disk-recording playback equipment 10 is separate ****** 
about the wobble detection balance adjustment circuit 225 adjusted for wobble 
detection of the output of two detectors, and the LPP detection balance adjustment 
circuit 226 adjusted for land prepit detection. As a result, two differential amplifiers, 
the differential amplifier 206 for wobble signal detection and the differential amplifier 
227 for LPP detection, which output the differential signal of two outputs each of the 
balance adjustment circuits 225 and 226 are also separate ****** further, 
constituting in this way — both a wobble signal and land prepit — although — it can 
detect correctly and reliable optical-disk-recording playback equipment can be 
obtained. In addition to having formed two differential amplifiers, AGC circuit 230 and 
the amplitude detection circuit 229 were also newly formed. These symbol 
descriptions are mentioned later. 

[0046]Hereafter, with reference to drawing 3 , operation of the optical-disk-recording 
playback equipment 10 is explained. The waveform on the left-hand side of (a) - (h) of 
drawing 3 shows the waveform of each part at the time of the non-recording track 
playback by the optical-disk-recording playback equipment 10. The waveform on the 
right-hand side of (a) - (h) of drawing 3 shows each part waveform at the time of 
record. 

[0047] Hereafter. It explains with reference to the waveform on the left-hand side of 
(a) - (h) of drawing 3 . (a) of drawing 3 and (b) are the figures which were outputted 
based on the incident-light-quantity signal from the tracking detectors A and B 
( drawing 2 ) and in which showing the output signal of the LPP detection balance 
adjustment circuit 226 ( drawing 1 ). Since the tracking detectors A and B ( drawing 2 ) 
detect the same light of spot form, the output has the relation that the light volume of 
another side decreases, if one light volume increases. Although disregard levels differ, 
any detector detects land prepit. (c) of drawing 3 shows an amplitude detection timing 
signal. An amplitude detection timing signal is the sampling section the section of "1", 
and the section of "0" shows the hold section. The detected signal amplitude is 
connected to the A/D input of CPU224 ( drawing 1 ). CPU224 ( drawing 1 ) reads the 
signal amplitude value in the specific phase position of a wobble where the LPP 
address is recorded. 

[0048]A peak/bottom detecting circuit with the damping time constant which is a 
grade which can detect the envelope of input signal the upper part/bottom even when 



a record signal superimposes the amplitude detection circuit 229 ( drawing 1 ), 
Amplitude detection is performed using the low pass filter (LPF) which removes the 
ingredient of a LPP address and carries out detection smoothing of the modulation 
components by a wobble, and the sample hold circuit which carries out sample hold of 
the output of a low pass filter. In drawing 1 , the low pass filter and the sample hold 
circuit are provided in the amplitude detection circuit 229, and are not illustrated. 
[0049]CPU224 ( drawing 1 ) which detected the amplitude near [ in which the LPP 
address was formed ] the position with the output of the amplitude detection circuit 
229 ( drawing 1 ) changes the balance of the LPP balance adjustment circuit 226 
( drawing 1 ) so that the amplitude level of the signal in the position may become equal. 
In (a) of drawing 3 , and (b), it is adjusting so that the high frequency signal ingredient 
shown on the level between the envelopes of input signal the upper part/bottom may 
become equal. However, at the time of reproduction of a non-recording track, it is 
detected as about 0. More detailed processing is explained in the processing at the 
time of record. 

[0050](d) of drawing 3 is generated by the LPP detection differential amplifying circuit 
227 ( drawing 1 ), and shows the differential signal which passed the low pass filter 212. 
The disregard level for detecting a land prepit address signal, The signal amplitude of 
the wobble signal extracted with the band pass filter 207 is detected in the amplitude 
detection circuit 210. the voltage level which applied a certain fixed pressure value 
generated in the amplitude voltage in the bias generating circuit 211 is adopted ((d) of 
drawing 3 ), and a land prepit binaryHzed signal ((e) of drawing 3 ) is acquired. The LPP 
address detection circuit 214 performs a recovery and detection of a land prepit 
address based on a land prepit address signal, a wobble binary-ized signal ((k) of 
drawing 3 ), and the clock signal generated by wobble PLL. Wobble binary-ization is 
mentioned later. 

[0051 ]The waveform on the right-hand side of (a) - (h) of drawing 3 shows each part 
waveform at the time of record by the optical-disk-recording playback equipment 10. 
At the time of record as well as the time of reproduction, balance is adjusted so that 
the amplitude level detected from the upper part / bottom envelope of two output 
signals of the LPP detection balance adjustment circuit 226 ( drawing 1 ) may become 
the same. In the specific phase position with a wobble signal where the LPP address 
signal was recorded, an amplitude level is made the same. Drawing 4 is a figure 
showing two output signals of the LPP detection balance adjustment circuit 226 
( drawing 1 ). CPU224 ( drawing 1 ) adjusts an amplitude level so that the amplitude 
levels a and b detected from the upper part / bottom envelope may become equal. 



[0052]With reference to (a) of drawing 3 , and (b), it explains again, (a) of drawing 3 and 
(b) show the output signal of the LPP detection balance adjustment circuit 226 
( drawing 1 ) based on the input signal from the two tracking detectors A and B 
( drawing 2 ). (d) of drawing 3 shows the waveform after the output signal of the LPP 
detection balance adjustment circuit 226 ( drawing 1 ) passes the LPP detection 
differential amplifying circuit 227 ( drawing 1 ) and the low pass filter 212 ( drawing 1 ). 
Being adjusted so that the balance of the signal inputted into the LPP detection 
differential amplifier 227 ( drawing 1 ) may make equal signal amplitude near the LPP 
address signal is understood so that clearly from (d) of drawing 3 . In the portion 
(portion of the valley of a signal) from which the phase of the wobble signal shifted 180 
degrees, mixing of a record signal serves as the maximum. Thereby, since the mixing 
ingredient of a record signal serves as the minimum near the LPP address signal, a 
LPP address signal is certainly detectable using the LPP disregard level shown by a 
dotted line. Therefore, the detection ratio of an address can be raised by leaps and 
bounds. 

[0053]Next, detection of a wobble signal is explained. Balance adjustment of the 
differential amplifier for wobble signal detection is performed so that the light volume 
inputted into two tracking detectors may become almost equal. First, at the time of 
record, at the time of /reproduction, CPU224 ( drawing 1 ) detects amplitude in the 
amplitude detection circuit 229 ( drawing 1 ), and it carries out balance adjustment so 
that the amplitude value (signal level) may become equal. And two signals are inputted 
into the wobble detection differential amplifying circuit 206 ( drawing 1 ). At this time, 
the output of the wobble detection balance adjustment circuit 225 ( drawing 1 ) 
switches the signal changeover switch 228 ( drawing 1 ) so that it may be inputted into 
the amplitude detection circuit 229 ( drawing 1 ). As a result, the amplitude detection 
circuit 229 ( drawing 1 ) detects amplitude. At this time, the gate signal generating 
circuit 223 ( drawing 1 ) always sets a detection timing signal to "1" so that average 
light volume may be detected. Only the arbitrary number of times performs amplitude 
detection, and also CPU performs average processing etc., and it adjusts the balance 
of a signal so that the amplitude value may become equal. 

[0054](f) of drawing 3 and (g) show the output (solid line) of the wobble detection 
balance adjustment circuit 225 ( drawing 1 ), and the amplitude level (dotted line) which 
CPU224 ( drawing 1 ) performed amplitude equalizing processing, and detected. 
CPU224 ( drawing 1 ) adjusts the output of the wobble detection balance adjustment 
circuit 225 ( drawing 1 ) based on the amplitude value (signal level) calculated by the 
average processing shown by a dotted line. Equalization of the average of the light 



volume which each detector detected is mostly carried out by this balance adjustment, 
and. as a result, mixing of the record signal at the time of record becomes the 
minimum near [ near the binarization level of a wobble ] the center of wobble signal 
amplitude by it. (h) of drawing 3 is a figure showing a sample holding signal. This 
sample holding signal always turns into a high-level signal. 

[0055]The output signal of the wobble detection differential amplifying circuit 206 
( drawing 1 ) at the time of the reproduction/record after alignment ready is shown in (i) 
of drawing 3 . As for this output signal, further, extraction of a wobbling signal 
component is performed by the band pass filter 207 ( drawing 1 ). and binary-ization is 
performed in the wobble signal binarization circuit 208. (j) of drawing 3 shows the 
output signal waveform of a band pass filter, and (k) of drawing 3 shows a binary-ized 
signal. 

[0056]Since it is thought that the increase in a jitter is not remarkable when the 
signal-noise ratio (S/N ratio) of a wobble signal is comparatively good, the output of 
the LPP detection differential amplifying circuit 227 may be directly inputted into the 
band pass filter 208. In this case, since the component of the wobble detection 
balance adjustment 225 and the wobble detection differential amplifier 206 is 
omissible, circuitry can be made easier than the composition of drawing 1 . 
[0057] Old explanation explained the reproduction motion of a non-recording track, 
and the recording operation of information. Next, with reference to drawing 5 , the 
reproduction motion of a recording track by the optical-disk-recording playback 
equipment 1 0 ( drawing 1 ) is explained. The reproduction motion of a recording track is 
fundamentally the same as the recording operation of information. At the time of 
adjustment of the LPP detection balance adjustment circuit 226 ( drawing 1 ), the 
signal changeover switch 228 ( drawing 1 ) is switched so that the output of the LPP 
detection balance adjustment circuit 226 ( drawing 1 ) may be inputted into the 
amplitude detection circuit 229 ( drawing 1 ). At this time, the gate signal generating 
circuit 223 ( drawing 1 ) generates sample hold pulses so that the amplitude near a LPP 
address recording position may be detected. 

[0058]CPU224 adjusts the LPP detection differential balance adjustment circuit 226 
( drawing 1 ) so that the amplitude level between the envelopes of input signal the 
upper part/bottom shown in (a) of drawing 5 and (b) may become equal based on the 
output signal of the amplitude detection circuit 229 ( drawing 1 ). Next, at the time of 
adjustment of a wobble signal detection differential balance adjustment circuit, the 
signal changeover switch 228 ( drawing 1 ) is switched so that the output of the balance 
adjustment circuit may be inputted into the amplitude detection circuit 229 ( drawing 



1). The gate signal generating circuit 223 ( drawing 1 ) sets an output signal to "1", in 
order to detect average light volume. CPU224 ( drawing 1 ) adjusts the balance of a 
signal so that amplitude may become equal based on the amplitude value obtained by 
performing amplitude detection and average processing. 

[0059]Also at the time of reproduction, the differential balance for LPP detection is 
adjusted so that the amplitude of the high frequency signal ingredient near the 
recording position of a LPP address signal may become equal. However, this 
adjustment position differs from the adjustment position at the time of record. As 
opposed to the power of the laser which is a light source of the optical head 203 
serving as high power, and this modulated light being reflected by a disk, returning at 
the time of record, and mixing that reason in a LPP address signal. At the time of 
playback of a recording track, it is because the mark recorded on the groove of the 
disk is mixed as a regenerative signal. 

[0060]Next. with reference to drawing 6 , another example of balance adjustment using 

a wobble detection differential counterbalancing circuit is explained. Drawing 6 is a 

figure showing the wobble detection balance adjustment course 60. The wobble 

detection balance adjustment course 60 is provided with the following. 

The wobble detection balance adjustment circuit 301 which adjusts the balance of a 

signal. 

The differential amplifying circuit 302 which generates a wobble signal based on the 
output signal of the balance adjustment circuit 301. 

The band pass filter 303 which extracts a wobbling signal component based on the 
output signal of the differential amplifying circuit 302. 

The wobble signal binarization circuit 304 which binary-izes the wobble signal which is 
an output signal of the band pass filter 303. Wobble PLL circuit 305 which generates a 
clock required to perform record/playback of a disk based on a wobble binary-ized 
signal. The clock generation machine 306 which generates the clock which detects the 
cycle or frequency of a wobble binary-ized signal. CPU308 which reads the counted 
value of the counter 307 which detects the cycle or frequency of a wobble signal 
binary-ized output, and the counter 307 using the clock which the clock generation 
machine 306 generated, and measures the cycle or frequency of a wobble. 

[0061]Hereafter, above-mentioned composition explains the method of the principle 
which detects / measures the jitter amount of a wobble signal, and adjustment. At the 
time of the recording operation of the optical-disk-recording playback equipment 10 
( drawing 1 ), or reproduction motion. CPU308 sets the preset value of the wobble 



detection balance adjustment circuit 301 as a certain any value. The center of electric 
balance may be sufficient as this value, or the minimum which can be set up may be 
sufficient as it. arbitrary [ in the cycle (cycle of the signal of the signal wire shown with 
the dashed dotted line in a figure) of the wobble binary-ized signal detected at the 
counter 307 ] at this time — number-of-times measurement is carried out and that 
amount of dispersion is calculated. The value is temporarily memorized by the storage 
parts store (not shown) in CPU. CPU308 sets the following value as a wobble 
detection balance adjustment circuit, and memorizes similarly the amount of 
dispersion of the wobble binary-ized signal at this time to another field of a storage 
parts store. This operation is performed to all the setting out of the wobble detection 
balance adjustment circuit 301. and let the value of the amount of dispersion of a 
wobble binary-ized signal which becomes the smallest be the optimal preset value. 
[0062]Thus, as a result of adjusting the balance of a signal, mixing of a record signal or 
the recorded information signal serves as the minimum. Therefore, supposing the level 
of binary-izing of a wobble is detected with the ideal value (50%) of signal amplitude to 
the output signal of BPF303, the average light volume detection value of two input 
signals to the differential amplifying circuit 302 for wobble detection will be adjusted 
so that it may become equal. Here, the jitter amount of the binary-ized signal of a 
wobble was observed. It may replace with this and the jitter amount Gitter of the cycle 
of the signal shown with the two-dot chain line in a figure) of the dividing signal of the 
output clock may be measured using wobble PLL circuit 305. The dividing signal 
synchronizes with the binary-ized signal of a wobble, and is inputted into a PLL phase 
comparator. When a PLL circuit can generate a clock stable enough as compared with 
the jitter of the binary-ized signal of a wobble, The binary-ized signal of a wobble 
inputted into the phase comparator of wobble PLL circuit 305, The jitter amount of a 
wobble signal can be observed also by observing a jitter Gitter with the signal of the 
signal wire shown with the signal and two-dot chain line of the signal wire shown with 
the dashed dotted line in a figure) with the dividing signal of the output clock of a PLL 
circuit. 

[0063]The calculation of the amount of dispersion can consider how to use average 
value, standard deviation, etc. of a cycle. Although it said that search of an optimum 
setting value performs all the setting out. it can also search for the optimal preset 
value in minimum time for 2 minutes using the searching method etc. actually, and can 
also search for a preset value still more efficiently using the process adjustment value 
at the time of device manufacture, etc. 

[0064]The clock generation machine was newly used as a clock for measurement. 



However, if the clock of wobble PLL circuit 305 is stable as compared with the 
binary-ized signal of a wobble, the clock of a PLL circuit can also be used for 
substitution of the clock which a clock generation machine generates. 
[0065] Next, with reference to drawing 7 , another example of balance adjustment using 
a wobble detection differential counterbalancing circuit and a LPP detection balance 
adjustment circuit is explained. Drawing 7 is a figure showing a wobble and the LPP 
detection balance adjustment course 70. The wobble detection balance adjustment 
course (upper row) of a wobble and the LPP detection balance adjustment courses 70 
is provided with the following. 

The wobble detection balance adjustment circuit 401 which performs balance 
adjustment of the signal inputted into the differential amplifying circuit for wobble 
detection. 

The wobble detection differential amplifying circuit 402 for generating a wobble signal 
from the output signal of the balance adjustment circuit 401. 

The band pass filter 403 which extracts a wobbling signal component from the output 
signal of a differential amplifying circuit. 

The wobble signal binarization circuit 404 which binaryHzes the wobble signal which is 
an output signal of the band pass filter 403, Wobble PLL circuit 405 for generating a 
clock required to perform record/playback of the disk from a wobble binary-ized 
signal. The clock generation machine 406 which generates the clock for detecting the 
cycle or frequency of a wobble binary-ized signal, CPU408 which reads the counted 
value of the counter 407 which detects the time interval of a wobble signal binary-ized 
output from the pulse signal detected by LPP detection circuit 414, and the counter 
407 using the clock which the clock generation machine 406 generates, and measures 
the cycle or frequency of a wobble. 

[0066]The LPP detection balance adjustment course (lower berth) of a wobble and 
the LPP detection balance adjustment courses 70 is provided with the following. 
The LPP address detection balance adjustment circuit 409 which performs balance 
adjustment of the signal inputted into a LPP address detection differential amplifying 
circuit. 

The LPP detection differential amplifying circuit 410 for generating a LPP address 
signal from the output signal of a balance adjustment circuit. 

The low pass filter 41 1 for low-pass component extraction for detecting a land prepit 

address from the output signal of the differential amplifying circuit 410. 

The amplitude detection circuit 412 which detects the amplitude of the wobble signal 



extracted with the band pass filter 403, The bias generating circuit 413 which 
generates bias voltage, the generated voltage generated in the bias generating circuit 
413, and voltage which added the amplitude signal of the wobble signal are made into a 
comparison level. The land prepit detector circuit 414 which detects a land prepit 
address signal, and the land prepit address detection circuit 415 which detects a land 
prepit address from the land prepit binary-ized signal detected in the land prepit 
detector circuit 414. 

[0067] Hereafter, another example of balance adjustment by above-mentioned 
composition is explained. About wobble detection balance adjustment and detection, it 
is done as above-mentioned. The wobble signal and LPP address signal which were 
binary-ized are inputted into a counter by above-mentioned composition. The counter 
407 measures the time interval of the binary-ized signal of a wobble from the 
binary-ized signal of a LPP address with the clock which the clock generation 
machine 406 generates. CPU408 can read the value. As for CPU408, the arbitrary 
numbers of times measure this time interval for every setting out of a wobble 
detection balance adjustment circuit. And the amount of dispersion is similarly 
computed with the above-mentioned example having explained. Since it is a pulse 
form detecting signal as shown in drawing 5 . also to a setting-out gap of a little LPP 
detection balance, the binary-ized signal of a LPP address is stabilized and is 
detected here. Therefore, about using the binary-ized signal of a LPP address as a 
reference signal for detecting the jitter of a wobble signal, it is satisfactory. 
[0068]In this example, by measuring the jitter amount of the binary-ized signal of a 
wobble based on the binary-ized signal of a LPP address explained how to perform 
wobble detection balance adjustment. However, as an alternative signal of the 
binary-ized signal of a LPP address, it can decode by the ability to detect an address 
further in the LPP address detection circuit 415. and the address detection 
acknowledge signal at that time can also be used. However, it is desirable to have 
completed LPP detection balance adjustment in this case (setting especially at the 
time of record of the optical-disk-recording playback equipment 10 ( drawing 1 )). 
[0069]When balance adjustment of the wobble balance adjustment circuit 401 has not 
been performed well, LPP address detection becomes impossible, without the ability 
to generate the clock with which there were many jitter amounts of the binary-ized 
signal of a wobble, and latter wobble PLL circuit 405 synchronized with the 
binary-ized signal of the wobble normally. However, a wobble detection balance 
adjustment circuit can also be adjusted using this, observing the rate of address 



detection in the LPP address detection circuit 415 by CPU408. 

[0070]As explained above, the optical disk unit which detects a LPP address stably 
[ at both times of record/reproduction of data ] is realizable by adjusting a wobble 
detection differential balance adjustment circuit and a LPP detection differential 
balance adjustment circuit. 

[0071]When the tracking detector 203a ( drawing 2 ) is divided into the detector of 
many numbers (for example, four pieces, six pieces) from 2, the output of one [ along 
a track ] near detector of a parting line and the output of the near detector of another 
side are used. For example, a differential signal can be acquired as a difference of the 
average value of the output of the detector which exists in one parting line side, and 
the average value of the output of the detector which exists in the another side side. 
[0072] 

[Effect of the Invention]The guide rail of the disk is modulated by the diameter 
direction (direction along a track) on the frequency used as the reference signal of a 
clock required for playback/record of information. According to this invention, a 
wobble signal and a LPP address signal are ideally detectable by providing 
independently the differential increase arithmetic circuit for detecting a modulating 
signal, and the differential-operations circuit for detecting a LPP address. Therefore, 
in the optical discs (DVD-R/RW) in which the address information for recording on the 
track which records information is not formed, it cannot be concerned with 
record/reproduction state of a device, but the detection ratio of address information 
can be raised by leaps and bounds. 

[0073]The reading margin of a LPP address is expandable to disturbance factors, such 
as defocusing of an optical head, an off-track, a tilt, by controlling a gain and adding 
the AGC circuit which makes regularity signal amplitude of the high frequency 
component of the light intensity signal detected by a tracking detector. 



2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the optical-disk-recording playback equipment in 
an embodiment of the invention. 

[Drawing 2] It is a figure showing the shape of a quirk of a disk. 

[Drawing 3] It is a figure explaining operation of the optical-disk-recording playback 
equipment in an embodiment of the invention. 

[Drawing 4] It is a figure showing two output signals of a LPP detection balance 
adjustment circuit. 

[Drawing 5] It is a figure explaining operation of the optical-disk-recording playback 
equipment in an embodiment of the invention. 

[Drawing 6] It is a regional block figure of the optical-disk-recording playback 
equipment in an embodiment of the invention. 

[Drawing 7] It is a regional block figure of the optical-disk-recording playback 

equipment in an embodiment of the invention. 

[Drawing 8] It is a block diagram of the conventional device. 

[Drawing 9] It is a figure explaining operation of the conventional device. 
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7 Fwxt^mffl/^^>'xi)as[H]ssti. itajswcj^oi^ai 
rtiM^t3j;t>'mjiem2cDi^ajfH^'o»%iig-r§. w 

Mm 1 tclBigcD^^xVX^SHo 

flutes icDl^ttifH^-t. ti)ie^2(?5|^ttifS^i:^Sli-gx 

t. 

S * 7;Httti;'.>!Ei{. i •■}^ti\ijt^ ■> ^ y;L'Mai;'AiiJfiii 
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T^-rVx^gHo 

ummsl ■^*:7Vv^ajffl/^^yxisS[HisS{±. 

mim 2 cOt^tUfS^fOfi^ L^^;!' i: ^MML. tuIB v'-y 
^-«^«/J^^<:■r?.. WjJ<a4(cieKa)7^7-Vx^g 
Ho 

im^m. 6 ] M!B7 F uxif ig(DM*«f m^mmir 

-i^^^/H^ttJffl/^^^XliglslSSti. HSaB^tmgPtiickO 

[|f3j<a 7 ] ttitB^ 1 «^tlJfi^4o<tyBiilB^ 2 COM 

fc. IS;l<ja4tc|B«07txVx^^Ho 

^cDPa'^tcffM^n. f41^!(f^-r?>7 FbXttfRAM 
^n/t F 7 'y irji'iUi: ^Sr-f jf X . ,i^7 F 

bx'H^^M*aj-r:^ffiT'$.oTs 

iiu.iBT^-rV X ^ Jc ]y—^'^mMt 5 X x -y 7° . 
IfflBF^-y ^7^[^i]^c5j•|l)^t^/c. ^ 1 cD-rVr^^fc'i: 
t/H 2 o:)-r V X ^ ic J; . MIBTl^-rV 

BulB7FbXt»$SOHB^$n/cfeBfCt5l/^T. tu 
IBIg 1 'Ol^tii{a^*5d;D-"i|iilB^ 2 cDl^ttifl^cDffii|i«:IM 
SLT. ■?-n-fn.&tll;'u-r§X-r-y7°i:. 
^'JjwesA^Diesnfct^lB^ 1 cOl^tijfS^. *3J;U-\ 

HuiB^ 2 ©i^ttiM^«M'r-fe;57 F ux^mmmim^ 

[000 1] 
[0 0 0 2] 

•0(D7*-V'y Fi;L-rDVD-R/RW7!)^'$.So CCD 
7;r-T-y FcDUl COlt^Sti. D V D - R 0 M7 ;t -"^ 
•y FtcDail5tt^rai6Sfc46tc. 1flB(^» S4^tT 
7 Fl^X*#^-t§fci6fc.i:NS;&7 FbXlS$g 
;^>^ ■fVx^'CO^y F!'fI5(cff^)5!c^tiri^?>^i:T-fe5o 

LT,jBI)Si^n5)tri'X^(Df;MT-&§o 7 FUXti'j<i 



(3) 

3 

[0 0 0 3] iXT. ia8fccfct)PBl9^#PSLT, 
[0 0 0 4] ElSti. D VD-R/RW-rVX^' 1 0 1 
P'y^EIT-fe?>o 7tf-VX^ai8 Oti. rVX^t- 20 

t^'^'f-^-y F 1 0 3 i:. F-7-y+>'^^rV7"^^'07t 
ftfS^(<:S-:5i/>T. 7^— *xx5— fi^. F^-y^^ 

fiKlUSS 1 0 4 <Dai;bfS^^fflv>T7t^^-y F^t^xV X 
^10 1 0^rt?lltciaiS$-ti:-|,7:t-AX/F7-y4^y 
1 0 5 i:. Jt^'N-y YCO F ^ -y^^y^'-r -< ■r ^ 

^ ^D^lfi^A^ <> * 7;l/fi^/^ > F7'J If -y F 7 F 30 
UX{i^-^3l/it-r§/ci6cD^ijiite[H]K5 1 0 6 i:, mm 

mmmmm^<Dmi\m-h-^ e. 7 * 7;i/fi^§fiSc5> ^tt^±i■r 
5/^yF/^x7-^•;^:5^-l 0 7i:. Hf|He/^>'FV^X7f 
;l/^-cottl:^ifH^-rfc§ 7 * 7;FfH^% 2 ttftt 7 1 
7;l/fi^ 2 fflltlHlES 1 0 8 i: . 7 * 7;l/ 2 fflfbffl^;!)^ ?> 
[pl-r f X ^ mm/W^^'ii ^ a^Xz.-mj'i ^ n -y ^ ;feS£ 
fiK-tS/c46©7*7;l'P L LlH]?Si 0 9i:^ii^T(/> 

So 

[0 0 0 5] $^tC)txVX^gl8 Oli, HulSAyF 
>'^X7i';l/^?- 1 0 7T'ttW?n/-i:7;*-7";Hl^«Dti1'i 40 

^^)^t^m.^m^mi\ lo^. /urxwu^iga^ 

1-^/W7X58g£[l]8Sl 1 MftiiifilUSS 1 0 7 £D 

ai;':fl^*^5^^^F7'U If-y F7 FUX^t^tti-r^fci* 
cDffi^fi!t53'W)mffln-^^X7-T;l/i5?- 1 i 2i;, tuie^^' 
7 X5t3£[Hllfg-Cfg4-r i.?ea£«l± i: 7 * 7;Ka^<?3tg 
i|@fi^-^£L.iA/u/c:M/±;S:J:tftiU-^;Uil tT. F7° 
U l^«y F7FbXf8^*1^tb-r^7>'F7'U If -y Fl^til 
1 3i:. ijij.ie^^FT'Utf-y F^^WI"ISS1 1 3T:- 

^^m 2 n/c ^ y F y u -y F 2 ffijtffl^*^ 6 ^ > F yj 

e-y F7FUX^^ttlf5v>'Fyjtf>y F7Fl^Xtil 50 
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0 4 -e4fig$ti/cS4fS^^ 2 fi{bl-5S3£{S^ 2 «{b 

mS^l 1 5i:> miiaS:£f8^f2ffi{t[H]SSl 1 5cDtU;':fS 
^^ail^-r-l)/ci6CD^'n-y^'^*l£iSf§x-^S4P L 
LUlSSl 1 6i;. milSr-^S^P L L[i]SS{c<toT5fe 
(ic^nfc ^ n 'y ^ i:x-^^fflt.^T«ll^ff^«IS[iIS§ 

1 1 7ii. ^H^c}g^^^n§/^-y:^;^3>'^f a-^^ 

tD-f y ^ - 7 X - X ;&3i U T :i— <f X- ^ fTEtvF^* 

IE?fF^^ffli/^T'ff 9X^-iTiE/#i)P[5IS§l 1 St, 

)M 0 > A>O'^|^(lli§/fIg«|iI«g(0SiJii^tT ^ ^^ilSiJii 
[HlSSl 1 9i:;S:<ix.^<. 

[0 0 0 6] ^^.tcj^x^-X^gSS Oti. fijiaiTIE?? 

^AM#P$nfca-^x-^^g||T5^H^[M]S§ 1 2 0 

ijXi-^u-tt'Wfiiaff^^/iXiHifiSi 2 1 i:. u-^'(Dmm 
^fio b— >f^®)i"i?g 1 2 2 i:, ^-'^<D;m/\n^^ 
If 9 /cJ6ic!2:vs^ ^ ^' 5 y fim^'^m- § f fa^ 

SfiJch'lES 1 2 3 i:. mn±V^^\\mt^ C P U l 2 4 i: 
[0 0 0 7] i^lCll9^#F,SLT. T^xVX^Siin'SO 

iDmw^Mmt^o $-f\ 'iissaiBt^D^yFy'j If -y 

F7 FUXcD2«l:^UiBfl-r^o 09t±, JtxVX^'^ 
B8 0 (08) ti\ DVD-R/RW7;^--V>y F-f 

X ^ O^rtSfciit^f LTl ^ S ^cD, F ^ -y 4^ >'^'x -1- f- 

y^(Dh^y^y^'moMmii. m9<D (a) ~ (f) 

<Dfc®J«?Sff$T7S$nSo Tte-rVX^'SBS OcOt^^^ 
-y F 1 0 3 (08) ti. 2'Dcr) F^-y + >'^'"-rV-r^^ 

xV X ^ ±£D F 7 -y ^ ^'mmcmm-^nx\^^^rc 
^©jg&icetia^^oiigi-o Mtc^yFgptciB^^n 

fc7Fl'X'|f$g (^VF^'je-y FmfS) {Ccfc^T^II^ 

[0 0 0 8] T^-rV X^ SB 8 OCOMIfttiifSlHlSSl 0 6 
(BIB) m9(D (a) *5j:t; (b) Ofl^Ogiljfl 

^^^fS.t^o mmmmis exists 

S/ctiiaS^(D|Bilfl^^{gM-r5fc46cDL P F 1 1 2 

(0 8) {cii^nSo 09O (c) ofS^A^ 

ti?.n^c ^yF7°Utr-y F7FbXfg^|^1^tiJ-r?.fc 

46cD^mu--^;bti. m^mmmmi i o cbib) 

L/C, /Ny F/^X7'i';L'^- 1 0 7 (08) -etttiiSn 
/-ct/^j-y/HB^fDfg^WsMlIii. /W7Xf§^[Hl£Sl 
1 1 (08) 7b^":ifiitb/c-M:vlll±i:;&i]n;^fcVlll±b-^;b 

tmm^n^o m9(o (n tte.nrc^yFT'utf 

•y F 2 miti, \ 5 JOSfl^^/Txt-c L P P 7 F UX^^tiJ |i -ISS 



(4) 

5 

1 1 4{i:. KT'iJ tf-y hTFl^Xfi^i:. -^^y;!/ 

[0 0 0 9] ^\^mtm9^mmLr. TtxVx^ss 

8 0 (08) mnrnmrnt^ncomi'^^mmt^o m 
mm^(DiikBii. m9<D u) - (n (Dmrnm^ 
-efTsSn^c Ttr^ 1- X ^ SI 8 0 , leiSBf^^i; V ^f 2^ 

^ 'y 4^ y y X ^ ^ rj^tn ^ « j^it ^«l± (c S « i o 

m^^t^s T^^^-yFl 0 3 (il8) l^cDlttiilHlSS© 
[0 0 10] tSfg^&IBiS-r^^tti. )t^-\-y K 1 0 3 

(la 8 ) coh^y^yifT^y-^'^ mmm^^^iat 

5o J;'9l¥L<(i. ^^'N-y F 1 0 3 (138) li. 

lifi^, *5j;t>\ L P P7 FUX^^ffir^o El 9 CO 
(a) *3=ttf (b) imm ti> F^-y^^y^x^-x 

Sin8 0O;',W*,i|n|£Sl 0 6 (13 8) ,ifiliifi.'?t|l> 
4B#|R]1i(C. 09(D (a) J5j;tf (b) tC^-rff^O^ 

Iftii'-J-^^sSt-r^o ia9cD (c) ti. LPF 1 1 Z (H 
8) ^iiiiL/ciS^f?M^%/T^-ro LPF 1 12 (0 8) 

L*^LE9C0 (c) tC^x-Tcfc^Jc. LPF 1 1 2 (0 

8) cowM^<DmwiM^\z.^i.. uKLfcWM^mm^m 

[0 0 1 1] tmmtisy^^X^. 9y FT^U tf-y hO^^ 

tJbU'^/Ki. F7°U tf -y h7 FbXtD^fJb^ff 9 J; 30 
3tcr*£$ti?.„ EI9 0 (c) (7X*J^-e7n-ri9tc, 1^ 

tmm^nxL^o m9<o in) . ^nm^. lp 

PTFL^Xlttiilili^l 1 4 (08) T-<DL P PTFU-X 

U tf -y FT Kl/XA^^tBTt^V^iia-Jb^^USA^B-efe 

[0 0 1 2] MtCCcD^tUT^i^^T-ti. LPPTFU-X^ 

i^thf ?)fcA6tc. )\:^'^'yFl0 3 (08)cDh^-y + 

^fcib. )t^^'y F 1 0 3CQ:t7 h^-y^'mitcJcoT 

^(07FbxcD^^aj**^;^t<^i!i-r^<. iinti. ^7 

F^-y^fcj;oT,iafcAfi.'/{c)t-rVX^' 10 1 (0 8) 
? n F ^ -y + y ^xV f- ^ R 5 tIcMA^ 7 y 
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[0 0 13] ^P.iC±3i!i«7*-V-y F 3 cD!t$ii! 

0 > ^)y^y'^tmfn^mw.cx-:> xmum^'sm^ 

B8 0 (08) {i. F^-y + y^'x-^-fl^^grffll^r. 
ie^B$cOF-7>y^fPtt>'*1taibT(/^fc„ -^-^aSti, 12 
iSBf(D7FUX^^ai^tiffi<, F^'y^?Rt>'^^iecL 
T^iJ©7 F bX s2ii^-r ^ mtt^ HJilf S fc i6 T$> 
5o U*>L. F7'y + >^''x^-{i^ltcj;i97t¥^'y F 
© F 5 -y ^'mt;^taj;&fT ^ Ji^tcti, -rV X ^©{I'L.^^ 

t3-?-ntfe?>. C(Dm>!k^^m:M.t^fM:i\ii.. F^-y 
^ fRtf ^ WW f 5 F ^ -y ^ y ^"x^-fi^ i: cohkK 
;l'^Si6{c^5E-r ?>'i;^S;0^$) 0 . F ^ -y i'fRy'cO^^fii^ 
IE L < fT9 /c46(c 7 F UX«^^tH*^felf ^ d i:*^ 

[0 0 14] 

[fgBj^*":ftfr*bcj:^ t-r^HSS] «£0)t-rVx^gB 

8 0 (0 8) xM. my^<D. ^fc^mum^v^'v^ 
n±^<D L p p 7 F vTsi^^mm^y-t^tcib. gg*^ 

]£L\^^V'7y^lcBU^'u-oX^^^(Oti'^\ht^(D\,z F 

^y^y ^x^-fa^^^itc^^m-r ^ LA^^ < . mm 

[0 0 1 5] $^c. 7t^^-y FO:t7F 7 •y^'comit 
J;^Tti. MlcL P P7FU'Xco<tai*AMgT-r§i:(.^ 

[0 0 16] *f|0^<73gWliv iELi^F^-y^'tcKSi^ 

It -3 T t > ^ « A^^IESt (c W L EilBf <^ faiitt* ioi±-r 
§ T^xV X ^ aa^lifftT ^ C i: -C § o 
[0 0 17] 

\^m(D^mmmnt l p p7 Fbxt^ajffl'DM»imiigi 

JSCTL P P7FbXltttiffl©M»jltit'Sg§0/^7yX* 

m^-t^CtX\ ,S;t.^^^aj*T L P P7 FUX^^^Wl? 

5 'i';e-7';Hi^'0>>~'y^-a^lKiiJf §11 
LT">*7Vi'l^ttjffl«gi!i>'^'7yx^s^S-r§©7\ g°a 

[0 0 18] J;Oaf*Wtcii. ^pgi^cOTtxVx^gB 

^^'Viz-y F ^-y ^op^tcffM^n. \m^^%-r^T 

F u x'rsfs^^ieis ^nrc^vFF-^-y^'ii^wri.Ttr 

^ X^^^e.. 1^7 F bXtSfR^lK^di-rTtexV X ^7gS 
T-feoT, tui27t-rVX^{cU--tf'^f!SJ^-r-i>7t^-y F 
T$>oT. Hij|2F^-y^:^[nIlC. Ig 1 co-ri'-r^^illl 

BftT-f x^t^^(Dmm^^iiiLx^thim^iiitit 

5 F ^ -y + > ^ X ^' X ^ i5f ^tliU tcyt^ yh^t. iiu,12tJ5 
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7 

mmr k uxmrnrnm-^nrdmi^isi^r. mim i 

n/ciiiid7 F^x^^tiiMl!)^i^l^ca■:3^^T. tuiBTFb 10 
[0 0 19] Tt-rVx^sBti. mim \ (^mihin^^ 

tea? 1 cDt^tiimffcoffiitsix^;!/^. ms.mz(D^iiiin^ 

tl^tti^jLTt <kV\ 20 

[0 0 2 0] ytT-uxi^mim. riysr Fuxt,'f^fi(D,bc 

[00 2 1] MISTtf^Vx^'li. mi^MMt^tzibic 

[0 0 2 2] >i/^7Vl/t^mffl/^9yXPg(iIS§ti. '>;^- 

[0 0 2 3] T^-rVx^sBti. BuE7 YUT^-mmm 

U'-<yl/*3 J; t>'iiij,£in Z(Diikm \ ''}(0{, I i J- U^A^^M^ 
[00 2 4] JtX'T' X^'ISi^ti. rirj,Ein 1 (D^lHiV'i^ 50 
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[0 0 2 5] :^mmmmm^tiiL:^mi. mmmm 
•r^TtxVx^A^e.. i^7 F^x^i$s%s!^^tH1-77?^ 7- 

o T. tulBT^-r V X ^ fc U— tf' ^IfJ+f ?) X-r y 7° 

*^e.OSl^7^^1^tb LT^tiifS^^aitlt-?>Xr 7° 
^1. SfilB^10T-Vx^^A^tt;'3LfcmiOlttaf8^ 

i:. t^^la^2^DxVr^^/)^tii;'7L/c^2^0^^^1i{i^i: 

2 (D<^tUfl^©Ml?*S 7 F UX^^aiMilfi^^m^Jl- 
M^V^T. iiij,ia7 FbXti'i^g^<^ait-§Xx-y:^i:^r? 
[0 0 2 6] WT, mil^.i^JSJlt-^^ 

[0 0 2 7] mi(Dmmi. mi<Dy-'^7-^9ti^mtib 

fern 1 <Di^m. \ 'J t . iiiiiiam zn^r^y-^^ifi^fiLfc 

®2^0^ttil^8^i:^^ 7FW'X'|f|g (LPP7F^Xtf 
m) (Oim-intcmz^^'r^. F-^-y + y^'-ri-r^ 

^ J; 19 ? n/cfi^coffi^^i^ei- 5 7 F bX^^tti 

ffl/^^yxlSS!H]£S^ffl>/^T. 7 F UXl^tiiMKrgmiH] 
S&'\OA;^]/^^yx^liS-r?)= iintcj;i9. LPP7 
F UX'|ff«(7D|B^feH{c*3i/>T. IBiJ?tifc1«$SfS^S 

fc^i:SBlaiiB#(?^Iail^fS^<^?IA^a/J^^i:T■t. ssco 
la^/s^mitcm^ l p p 7 f bxtsis^i^tij 

[0 0 2 8] 'Mznmm. m\o:,mn(o^T^x^-^ 

H{C*5l^T, L P P7 KUXfi^cOiaSluBfCtSV^Tia 
n/cttMi^ $ /ctigBIB»B#<73aai^fS^®iiA^ 
«/jN{cLrLPP7FPXOlttil**iSi65, 7FUX 

<^tUffl/^7 yxii^iHi«§<?3A^ yxiaso*f*W*<ifi)c 

[0 0 2 9] ^3(DffP^«. mi^T^X^-X^ggtCfe 

t^T, L P P7 FL'XfDl^ai^^^BiiiS. 7FbXl$ai 
ffl/^^ yXl^SlelSScD/^^ >Xil^M<D»JiS:Ri*W*1i^ 

[0 0 3 0] mA(Dmm. ^etcf-vx^'o^i^itfi 

1t^6cDS3£/iaiS(C;i:xS^ ^ P -y ^ <D >J 7 r U y Xffl^ 

FUX^1^m-r5/c46coM»);^g[H]Sg^!i5iJ^{ct-3C i: 
izx-D xmm\^ ^ t f/H UJ- i: L P P 7 F UXi. i ij 

[00 3 1] m5(Dmni. m^(om\<D^'f^7.^m 
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[0 0 3 2] meomm^i. 'mA(ommft'f-<7.^'^ 
[00 3 3] i^nmiom 7 (omm. a c c 

[0 0 3 4] 

ur. T^f^Vx^iaSS^^Si ocD^«i?!tS^^Uiai5 

i:*§T^-^AVseiiJ$nS)trV7.^ «?J^{J. DVD 

-R/RWrVX^) 2 0 nctSfS'^feilS:i^tf 9o 20 
7txV7.^,EliJ|l>a£g|7( 1 OJi. xVX^7-t-? 2 0 2 

F2 0 3 i:. ^m'f-{f-'7^(D^mi-mti'^yt- 

m^'Xft^^y F^T^rV 2 0 1 ©^rt^Sfciit;^^ 
■ti-^^t-^X/h^y + yW^lgl^Z 0 5 -^^r 

fs^s-^'±/?)c-r§/c46coMii)iii'i0s§2 0 6 1. mmmm 

/^T.y-ffl'?- (EPF) 2 0 7i:. /^y F/^x^-r;!/ 

^ >> t fM9^^ 2 mitt^'y t f 

Mm 2 fflftdlSS 2 0 8 . ^t'7)\^2 fflibfS^A^ |a) 

■r?.fc46(?:)'>;t:/;l/P L L@K52 0 9 i:^fiATi^?.o 
[0 0 3 5] ?b{c. TtrVx^iatSS^SBi 0(i. 

Oli1ii^^^tH-r5«i|i<^W[HlSS2 1 Oi:. ^U77.nj£ 40 

^fS3^-r^/^^7Xfl4[SlSS2 1 1 i:. LPP^tilMS) 
tgifi[i]SS2 2 7cDto>^]fi^;6^'^v>Fy>J tf-y F7FU 

(L P F) 2 1 2i:, /W7Xfg4[iim2 1 1 Tfe^-T 
5 f6^fe«/± t * 7';bfa^C)tgit>gfa^?-:Sri)Pg L TcME^ 
i:bf5»^U^;bi:LT, D-/^X7^;l/^-2 1 2cotH 
tl^ 2 fifk V y F ^'J tf -y F 7 F bXfi^^^tWr 
F7°U e-y M^tiil"ISS2 1 3i:. ^^FT^'Jlf-y 

F^miHiss2 1 s^i^m^n/c^yFyyif-y F7FU 

X{, i ''} ( 2 WfLI, i '■}) 6 -7 y F tf -y F 7 F WX;& 50 
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miiit^yy¥fV\^'y F7F^X^Ui[HlSS2 1 4 il. 

4®^2ffi{bii]ss2 1 5(Dtiitlm^^mmt^rcl!b(D'> 

□ ■y^^4fi!t-r?.T='-^S4P L Llfl]S&2 1 6 i:. r- 
^S^P L L[HlSg2 1 6lCJ;^T4JS$nrc^D-y^^ 

r-^*fflv^T«ii%ffo«iiii]ss2 1 It. mmicm 

1% ^ n § / ^ - y -^ ; 1/ :3 y t: a - ^? ^ (73 -r y ^ - 7 i - X 
Ttf9x9-iriE/#Aa[5]S§2 1 8i:. X7-aTiE??^ 

eoy^-^^x^-rrm/i^niHiJKtcj^t). ao^isih] 

SS/«l^(H]gS(DSiJfP^fT9^«I^SiJt»(lISS2 1 9i:^H 

[0 0 3 6] $^(C)txVX^iegS||§£Sai Oti:. IT 

zot. ^Vil^l--I!S2 2 o<Daj;':f,i'J-<i; 0 

ff^%3£fiSt-r^U-^'W^ff^a£l^tIilSS2 2 1 t. tf' 
CQ^lJ^ff 9 U— »f'13ig®Jl"lfS 2 2 2 T-^(D,m/ 

Ff,;ijii£fi)ti"iES2 2 3 mn^wmmt^ c p u 2 

2 4 i:. -i';e-7;b^dJfflM»jtgfe'I°l?§2 o etcA^jf?. 
fi^£D/^-v yxm^^'ii ^'^t 7";^^ttil/^5■ yxHiSm 

SS2 2 5 i;, L P Pl^ttJM»ltii|ii[ll?§2 2 7 i:. LPP 

l^tUfflMKjig't'illlSS 2 2 7(CA;'3-r?>fg^c^^^7>X|^ 
S^tf^ L P PMtti^^■7>'Xlig[p]^§2 2 6 i:. "i':l-7 
7HttbM»)ii1i[i]¥S2 0 6 43<tt;L P P^^tiiMiim^til 

ES2 2 7 {cxti^n^ia^^m^n^rmm^mmmc 
A^t^fc^om^w^T^^'y^zz 8 m^mx 

-^yi-ZZ 8CDtii;']fi^«±(»J/Tffl«x>-sP-7°% 
^^tUL. y-F{S^5§4§§*^5.(D^'r5yi'*T«1f$g 
;&4-^-;I/Ft. C P U 2 2 4(ctti;^]t5»H^ai[H]SS2 
2 9 i:. y-Y y^ilija LTx Tte^'N-y F 2 0 3 CO F ^ -y 
^y^'f-Vx^^f (02) T-1^tb^n^)ta{l^<Dft]a 
iS)jK53^<7)fS^fi'^M^-5£ (c 1 5 g Sjy y itiiJfflilHlSS (A 
GClHlES) 2 3 0 i:%{ix.TV^?)o AGC[HlSg230 
ti. 7^^^^-y F«;d-7 F-7'y^miti:<i;?,7 FUXl^m 
(D^'^^iciiLX^^VhK). *7 h^^y^tci^T^fi 
Sffil^ft/J^PSfC-r^c fcfcL, AGCIMISS2 3 Oti. S 

£fs^2ffifbiHi£§2 1 5 ;b^i^aj L/cmi^«w»j-a 

■^■l/^Tijft *rd® F ^ -y ^iogi5»T-{iiasyv y7 

yy'tLrmil^t^o Ji'l>s<^tHiM]Sg2 2 9«. J; 

[0 0 3 7] ^"f-fx^^iH^mn 1 o(Dmii^^m] 
t^mic. ^mnxm^t^^y'^T.-y 2 0 1 ^mmt 
5= mzii. r"^ x^<Dimvi^^stmxh^o x-rx 
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^201 T-ti. ^'fi--7 t^)i-r(Dmic'7y h't^mm 

V (Conslanl Linear Velocily) m'Mc^ *y>l^^^^ 

tC(5(£JFf^^^a(DS^i/J[p]%a-ro D V D-R-rV 
^DVD-RW-rVX^tcfcl^Tti. ;t 7;biS]X^tiHB 10 

[0 0 3 8] 02tC{±, ^e.fC, Tfe^^'y F2 0 3tC|S 

ite)nrch'7'y+>'^'"'xi'-r^^2 0 3 aA^^^nrv^ 

§o h^-y4^yyxVf-^^2 0 3 a^±. F^>y^{Cfa 
o/c77l6] (h^'y^T^I^n) ^j-fJIIZ 0 3 biCctoT. 2 

i/jiiiti§[Ei£S2 0 6. ^fcii. ippmiammm^M^z 

ffl^nSo 'StJ^ F-7-y:^y^'*-rV-r^'^2 0 3 ati. 

rc5j-m^(c[IBLT5i-*iJ^n/c, 2 0cDrVx^^(Dffl 30 
^> ±ji!i(0 2-o©x-i'f-^^A*5cfca-Bi:LTj;i^tit±" 

[0 0 3 9] *5gW®^Si;ti. L P P7 KUxl^ajffl© 

lif[|iMtMg§2 2 7fc'J;t;'>*-7;l/^tUffl'?5M»imtsg§2 
0 6 mm IkHt fc c tc S 5 o coffiMti J-XT « i: *3 

[0 0 4 0] D VD-R/RW<X)7*-V-y FTti, ± 

rffM^nrt^So mpamc^tii,!. yt^^yV203 

[0 0 4 1 ] m'mi. ^^^m'^Z'^xDV'y-j^y^^ 
^ f- ^ ^ (c 3? L < Alt ^ n S j; 9 M®)/ N y X /j'ipS 

F7°'J i^'y FOl^ttitiS«:T-feo;fc„ ^miEfeii. 
Fy; 1^'y Fti, >>;^ ^;l/j!niIcofc*7t^^-y F*'ifflji--t 
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WagT«miDigA*^'flAi;*'3 (EI9£D (c) 

omUW-m^mW) . 7yF7°Utf>y FA^t$£T?t 
^l^^^i^-efc?. (09 CD (f) (?3|diSfl#«»ff^>g:# 

[0 0 4 2] F-/'J e-y F(0|a^{itBtct3 

■7 yxHJ;^*':^ L < ^ § J: 9 tcii§^-rntf . ^ y F 7°'; 
t!-y ^^DfS^fi^H-CiiA■%«'J^^i:iafi•r5o 

[0 0 4 3] ^<?Dci;9{Caffl^$n/cM»j/^^yx 
tU^JT'ti. 2 fit{bm'0'> * 7';l/fH^!C v^y :?-;b''igiP 
L. '>t7';l'0 2fflft(c?tLTti}iWTii^i\ -^^^ 
)i(D 2 ffifhtcoi^Tlfiti-r § t , ■i' * 7VKD 2 fflfbti/^ 
>'F/'^X7i';l'^-jim'73'>*7";WB^{i:JsfLT. - 
ScDX ^ X 2 fflfb^ff ^ 7??S . t fc« 2 flfb 

ft'^fB^'O-r i — r ^' -itTb^ 5 0 % J; ^ ^c-r i - 

X 1- - 7 ^ - F / ^ >y X v -f X a ^ J* ffl -r ?i ^ - w 

y F/^X7 Y ;i- 7";HH^'Oigi|icD(t3>u 
f^3fi-e2fii'Hb*fx9 2iii'HbtS'D'>*7';H,iiJtc>>--y 

5^^,i'!,to?.fcA6cD;';^!i(A^>'xtti;'3-c^ii. ^y F7°u e 

•y FcQia»fig'T:-|efi^ffl^cO)gA^«/J>(ct§AV 
7';Ufi^©X^^'Xb-^;l/M)fi7ii)ifitciei|ft^co?gA 

[0 0 4 4] U±o:>jf^^^mi-r^t. 7:t7Vb^tlicD 
Mtt)/^^yx|)SSi:7>'F7'''J tf-y F^^ttiOMWA^y 
xDlS^ti, aji^»-J^^yF*<S^?.tv^^;So 

[0 0 4 5] ^uT^trVx^fSSiS^ggl 0(i. 2 

>y F1^tJB<^fci6lCa^S-r§L P Pl^tti/^^yxPSleJSS 

zzetmmmfrc. ^mn^. ^^tc. /^^-yxi^ 

S[H]SS2 2 5, Z2?,<D^2^ti<Dm]\m^^tit 
5. '^:i-7";HS^I#aifflMii!jtiit'ig§2 0 6i:LPPl^tH 

ffls»!)ti*it52 2 1 (DZ'ocommm^m'^mmmyrco 

y F7''j If >y FcDv^-rntA^iE6i{ci^ai-r-t. ftMtt© 
iSo^^txYx^ieiisaiss^fi^iiiiA^r'tSo * 

fc\ 2 0«M»)titSt5%IStt/cC ttCiP^T. AGClHl 
SS2 3 0t. igi|i^ai[H]SS2 2 9 tir/ctCfSlt/co CfL 

[0 0 4 6] J-:^T. Il3^#BBbT. TtxVX^ffi^S 
^SHl 0O«)fl:^iJB;!^5o mz<D (a) ~ (h) CO 
m\<Dmi^t. Ttf-'-TX^ieStS^ggl 0{i:J:5. * 

IB^F7-y^S4B#cD^g|5C0?S^®^/T;-ro ^fc. 1113 0 

(a) ~ (h) <Dm\(D'i&mi. ^miim^i'mB^TTs 

[00 4 7] \:XT. 03tD (a) ~ (h) OttJOiSff^ 
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^mMbrmmt^o 030 (a) tsj^tf (b) h 

9-y + y^"xVf-^^ AfccfcU'B (122) ^'^(DX^m 
Hl^tcS-^i/^THi:^ ^n/c. L P P^^tib/^^yxpS 
111SS2 2 6 (EI 1 ) f:>m;'3fB^^7K-ria-eS§o Vy-y 
^y^-'x-f r^^AtJctt/B (BIZ) X.-K>yhff$:yc 

f:/'J (f-y h^t^tii-r^c US CO (c) li. mm^ta^ 
Efi^/T^-ro ^^ai^n/cfg^tS'iiii. c ? u 2 2 4 m 

\) (DA/DXtUcmfc-^ri^o CPU 2 2 4 (Hi) 

ti. L p p 7 F uTsmim^nxi'^'y i[ 7)\'(Dm'&.{iL 

[0 0 4 8] ifefc, Jgifsl^HilHlSS 2 2 9 (0 1) IS 
llfg^^i'ilM L /c ^ t i A^fl^<?)±W/TfflJcDX y 

7y;L'^- (LPF) D-/^7.7f ;l/^-CDtii;^]^ 

yy;^4-^-7^Klll^s^i^gll'M1^aiIHl^S2 2 9\mcmi'f^n 
[0 0 4 9] tgiliMWHSSz 2 9 (01) ©m:^{Cc};o 

T. L p p 7 K uxmMttircim^Dwmmu^^ 

toLfcCPU 2 2 4 mi) t(Dimi^i3if^m^ 

Sg2 2 6 (EI 1 ) tO^^V^X^igM-rSc [13CD (a) 30 
*5j;t>' (b) Tii. A^M^oifi/TiJc^^xy-^n- 
7Tb1« U-^^bT/Ts-r iffi iSiSfi fffiJc^j'A''^ L < ^ 5 J; o (c 

[0 0 5 0] BI3<D (d) {±. L P P<tttiM»)iii|'MliISS 

2 2 7 (HI) l,CX<O^I^-Sn. D-/^X7^-;l/^-2 
1 2 ^iifi L fcmmmn^ff^to ^ > K 7° >J tf -y h 7 K 

-r;i'^-2 0 7 r-mta-^nrz':; tyME^<Dimmm^ 40 

«itisi^{±ii5iss2 1 oT-t^ttiL, ^cDmmns.ic/u7x 

ffiu-^;w*^»ffl?n (03<D (d) ) . ^yF7°'jt;-y 

F2fiflfl:{g^ (H3CD (e) ) ^W^o LPP7FbX 
^tiimmz 1 4li. ^>F^U t°<y F7FbXfi^i:. 
■>t7Vl'2fflft:i8^ (183(7) (k) ) t. 'ytyllPL 

L T'±fiK $ n/c ^ D -y ^ fa^ tc a-5t, . ^y^fv 

t° 'y F 7 F bX(Dftir;|.lI i:1taj*fT ^ o ^*3v -^7 ;i- 7";!/ 2 
[0 0 5 1] gl3cD (a) ~ (h) (DM\i\<DmM. 50 
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t'^x^ lEMS^sfi 1 0 J; ;s . mm«^<D^mmm^ 

^>Xlig[el£S2 2 6 (01) « 2 OCOtB;^ffl^tO. ± 

{iy/Tfiiixy-<D-7>6Maj$n§tg*iP^;L'A^'iHii; 

L p P7 Fbxfi^;!3'''feii$nfc. 'yfy'Mm(Dh^ 
^■^mmmici5\^'xm-i.c-$n^o m4ii. ippm 

Hi/^^yXHlig[ilS§2 2 6 m\) (DZ-0(DliiMn^^ 

TjitmXh^o C P U 2 2 4 (0 1 ) ±tiJ/Tilx 
y n - 7°;0^ c, 1^ tti ? n 5 }g a *3 cfc b L 

[0 0 5 2] St>'BI3© (a) ^^Xf (b) ^#F,^LT 

iJJH^-r^o 03 CD (a) (b) ti. 2-3C0F^-y 

^yi'xV-f ^'^A*5j;a'B (02) ;!3>ecDA;^fl^t 
S-:3<, L P Pltth/^^yXgSSlHlSS2 2 6 (01) O 
ttl;':m^^^-rc $fc. 03 o (d) li. LPP^m/^ 

^yXs^MlHlgSE 2 6 (01) CDffi;'3fgW LPPI^ 
mM»)ti*Mll]£§ 2 2 7 (01) . *3j;y\ 0-/^X7^- 
}l'^-Z 12 (01) «rjl!i)t4Lfcmc7)iSff^*^-ro 03 
(D id) i^^^m^t)^^j:<k'>lC. LP P^lUm&i^^^Z 
2 7 (0 1 ) ^A;^]$n§iiiJcDM^>'X(i. LPP7 

F \yMm]5.{mm^>mmm l < -r^ j; 3 {ciws^n 

AM 8 0)Sf-n/cg|55> (fl^fcDS^CDgU^i-) X^t. E^M 
^|cD?IA/3-'gAi:*§o iintcJ;D, LPP7FUXfi 

^m^xmmm^(ouxm'y^t^^m'htr£^(DX\ mm. 

x^.'&n^LPpm.nM^^ji^^m'^^x. 5iii(cLPP7 

FbXfi^^l^aJ-r-tSo j:oT. 7 F bXcOl^tJb^^ 
[0 0 5 3]i^tc. ^=^-7;^fi^tcD^^al^i^^Bf51■§o 

:t 7VL'fS^1^ttifflcogfjJ:g1)StsC'3^ yxs^lJi. 2 o 
« F ^ -y 4^ y y-fV X ^ (c A/] tU^^mmi^m L 
<:&?)J:^fCfft)tl5„ ^■rCPU2 2 4 (0 1) ti, 

iatSB#/S40t{c. jiitigt^tiiisig§2 2 9 (01 ) xmm 

t/^vyxpS-rSo ^bT. ■j7;j-7';H^aiMt!)iiili[Hi 

iiS2 0 6 (01) ^ZrXDim^Xti-t^. Z.(Dt^. 
immU7s4y^2 2 8 (0 1) (4. '^:t7*;H^tB^^^ 

yxiismssz 2 5 (01) cDai;':*^ isii^i^miH]sg2 

2 9 (01) tcA:']$n-5<j;'5{cx-Y>y^-rSo 

m^mmm^z 29 (00 {4»s^i^(U-rso t 

fc. C(Dtt^'~hm^^f&mS&Z Z 3 (0 1) ¥ 

[0 0 5 4] 03<7) (f) (g) •^^T";^^ 

tii/^^>xM^|n|g§2 2 5 (01) cDfti^j Ciif*) i:. 

c p u 2 2 4 (01) t,mtm^mmm^m^^iklii ltc 

ii^M) t^^r^to C P U 2 2 4 (01) 
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3© (h) (i, •9■>"/y^4-^-;^K^i^^/T^•rla■cfe?.o 

[0055] H3(D (i) tC|l5]a)^SIicOSai/HBiW« 10 

'>:i-y;n^mM»)iiifs[Hisg2 0 6 (lai) ^mtiim^ 

0 7 (HI) ic^K)'yt-/jiin^iii'>}(omiiimit'ns 
•y t yMm 2 imm& 2 0 s t- 2 mitmihri^o m 
3(D (j) ti, /^y l^/^'T.y ^ /v^-(Dtiit!in^m^^ 
7i^L. laso (k) ti. 2 ffifbffl^^Tfx-ro 

[0 0 5 6] ^fe. •>;ty;Hi^«m^^^yi'XJ:t (S 

7^Dtil;'J^ifi:^g^^>'H/^X7Y;^^-2 0 s^a^^^lt 20 
iico4if?ii> '>*7;H^ai^^^yx.D.^|'lv?2 2 5 

[0 0 5 7] cn^-u-cDmmvii. ^muhyy^con 

S^^mtX. TtxVX^'IBifff^^^ll 0 (01) t 
HftCti. m5f1?]MXY-y^2 2 8 (01) li. LPPm 30 

m/^^yxiisi5]£S2 2 6 mi) o:)mji}mmmiii^ 

if82 2 9 (0 1) ti:A:/3$ni)J;^lcx-r-yf-r5o c 
(Dt^s y-h{i^a=./SlH]£S2 2 3 (0 1) «LPPT 

[0 0 5 8] CPU 2 2 4{i. JgipHtailHim 2 2 9 (^ 

1) CDtii;'3fS^lcS-:5l/^T. 050 (a) ^XlS (b) 

-^;I/A'!^L<^5<t3{C. L P Fl^ttiMiJ/^'^yXlig 

[p]S§2 2 6 (0 1) ^I^S-r^o i^t'>;a-7;l/fl5§<^tti 40 

2 8 (01) (i. |Fg>'^-7>xiii^[H]SScDai;':A'i»a1^ai 
[M1SS2 2 9 (01) ti:A;'3$n2.j;oli:x-f'>yf-f §o 

y- hfi4?-9lfiit[i]SS2 2 3 (0 1 ) ti. 'Witmnim^ 

■t^fz^\L^Mm^" CPU 2 2 4 (0 

■^\^xmmh^m l < j; ^ {cft^tD/'x^ yx^^mm-r 

[0 0 5 9] L P P^^ttifflffMSl^^^yXii, B^Bf 

t . L p p 7 F i^xf, i '■}(DBumnir£<D,\hh'mi =; i;^ so 
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IS^B#t±. yt^^-y K 2 0 3 b-Hf' CO/'?^ 

-:^"!;Sai;'3i:^f3^ <i©SI^)t*<xi' x^T-ss^^nr 

K») L P P7 FbXff^}C?gALT< ^cDfCJtLT. IB 
ii F ^ -y ^ OS4B#ti ^ X ^ 7 tag $ tx 

[0 0 6 0] :^t06;g:#BItT. "i^ * 7;l'^ttilM®i/'« 

■5 yxiHiss^fijffl bfc. BijcD/^^ yxi^gj^ij^iJiii-r 

mxh^o '^tffimiii^^'yyxm^^^GOii. 

co/^^ yx^m&t * 7;l/^^t±i^^ V yxm^ss 3 
0 1 1. /^^yxH^siHigS3 0 1 cooBtl^i^{cS'3^^ 

T. '^=j-7;H8^^4/3g-r^M«ititi[i]SS3 0 2 i:, M 
mmmmm3 o 2 0HJ:':{8^lca'^'v^T. •^:j-:7;M8^ 
fiSt^j-^fttu-r^-'^y F/^x-7-<;i/^-3 0 3 i:. /^yF 
/^X7^;l/^^-3 0 3c73ai;'7<i^7-$.i.'>*7;Wl^* 

2 mitt ^'yt 7 Mm 2m\m^?,Q At. 

tCjtJ-gi&^D'y^^^lS-rS'i'^t^/V'P L LIHISS3 0 5 

i: . ^ 2 \mti \ 1 jcDi,'iii9i s fc mmmi^m s 

^'P-y^^fl^-rS^^n-y^lg^ggS 0 6 ^D>y^^ 

^2m^tmcD^Mm1^rcl,imll&m^liit^:f]'yy^3 
07 1. ti^y'^3 0 7<Dti^yv\mm.^WLK>. 
y)i<Dmm^rz\.m^WLm\m-t^ cpu308i:^^ 

[00 6 1] wT, }i^<Dmmc^*). ^tyMmn 
V >y ^ -m^^B^/tYMt -5 liii t m^(Di5\k^mnt 
So 7txVx^iegs3EgBi 0 (01) <Dtmm{fm 
^rc\m':tm\m\ci5\^^x. cpusosti. ^^-/ii, 
^ttti/^vyxiiS[i]iiS3 0 1 (Dm.'&m^h^iiMnm^ 

Sxg-rSo coftti. -fflMW^/^^yxcD'^'>L,^-et. J; 

■> y 3 0 7 T^^tti $ n§ * 2 fafbff ^©ism 
(0tt3-^^i^T'/Tv-rfa^i^^ofs^(7)isw) ^ffiscDdi 

i^tDieiigp (0/T^-i±t') {c-B#6<)(cf2M$n§o CPU 

3 0 8(i:'>*7;l/^ai/^-7yxa)^^(HlSS{ci^co{f^KS 

;:c>i:t(D'>:t7;i/2fifbfi^<^a'?>ottt5:fBi« 

i^m/^^yxi^si[HigS3 0 1 (o^mMit^^Lx'iitin. 

'^*:^;i/2ffifl:fM^cotfe>otM©»t/jN$ < 

[0 0 6 2] C(7)d;9{o LTM^cO/^^yX^pgbfc 

le®^s^*fc{i:|ais^n/-c1ff6^I^o?gA^i«/J^ 

^'S:?>o J;oT. ^i[7)l(D2m\L<DV^)Vt)\ BPF 
3 0 30to^]f,r'JtcWLT. j.iij-mScOI'llSHii'l (5 0 
%) T-MW^nst-rSi:. ■>;i-7;l'^fllfflM®]±gili[El 

s§ 3 0 2 'NiD 2 A;':!, I '■}<D^i^m'i^mmi.rf l < 
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L L0SS3 0 5^ffll^T. 'tCDliitl^Uy^<D'7^min^ 

-) %}flij^tTtJ;v\ '7im%^\t. 'yty')i(D2mit 
L L mssA^^t^i-ts^^ ^ u >y ^ %^fiitT' t 

■> 7*;l/ P L L [Hiss 3 0 5cr)fitffil:tf5g5fcA;']$n 
?.'>;ty;l'0 2ffl{bfM^^s P L L[5lSgcDaj;'3^'0'y^ lo 

[0 0 6 3] tfp,ots<73it»ii. mm<D¥mmtmm 

mmm-^m^mmir^ct'^Tt^o 20 

[0 0 6 4] Sfc,i+fflilJ'^^'D-y^i:bTrrfctc^D-y 
^fS^gg^fflV^fco L*>L. '^7;j-r;I/P L LlHlS§3 0 5 

n«\ P L Llll^Sco^p•y^^^^-y^fgg^g§£Ofg^T 
;5 ^ n -y ^ o^^;mc ffl i ^ ^ i: t T? t S o 

[0 0 6 5] ^kicmi^mmLXs 'i7*7;^^ttlMa/^ 

7>'X[eI!fSi5j;l>'L P P<^tb/^^>XD^Sl5]SS^?iJfflL 
t5J;t;L P Pl^aj^^^>XiiSiSS§7 O^^fKT'fe 

'>^7";n^ai/^7yx»^s^iss (±©) a. 
■i<^^-h\mx'^^^ii 7Mm^ zmitt^'yt 7vi/ 

?)fci6«'^;i-7';l/P L L[D]gS4 0 5 i:. 'i' ;^- 7;U 2 ft 
fi^cO^R^Sfc«iSl?m^<^dJ-r 5fci6<?3^ □ -y 
^t^'^Uy^n^mAO&t. i'D-y^fS4t§4 0 6 
A-i^S^f ^^'P'y^^ffli^T, L P P<tHJ[e]SS4 1 4tc 

mmmm^^i^-t^ii'^y'^ aqi titty a o 
1 (Dtitiyvimm^'^'Os 'ytf)i<D^m^fci<mm 

^■^MAt^ C P U 4 0 8 t^1>,tSo 
[0 0 6 6] ^5.1C. '>;t7";l/t5«l;0^'L P P^^ttl/^5> 
7.imm.^7 O<0^la<0^ L P P^W/^^^XiiHli^eSS 50 
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(Tis) L p p 7 K i^x^mmimmnmzKtit 

^iB^o:);%^yxm^^no L P P7 FUXl^ttl/N^>' 
XiSS[iISS4 0 9i:, /^-^^XiiSlHlSScom^Jfi^A^e) 
L P P 7 H bXfa^^4K!c-r 5fci6cD L P P^m^ftii 
i|i0SS4 lot. Miii^fPilelgS 4 1 oniUMnmo^'by 
y F7°'; t:°-y h7 KbX%^ffi-rS/c46£Dfg^)5)c53'tttti 
^D-/^X7'i';l/^-4 1 1 i:. /^>K/^X7'i';l'^- 
4 0 3"Ptttii$nfct7;i-7";Ht^«t5ifi%^m-r§iii|i 
^ailH]ES4 1 2i:. >U7^n.\±^^^t^fU77.^ 
^lHlSg4 I Si:. /^^7Xfg4lllS§4 1 2X^^t^^ 

^Xl-Oltbr. v>K7''Jtf>y h 7 K bXfg^^l^ai 
■^•§>5'>'F7'U ti'y h^^tH[H]gS4 1 At^ ^>K7°'JH° 
•yh^m[ilEg4 1 4Tl^iil$nfc^>'F7''J tf-y h 2ffi 
ftfS^A^ 6 > H y U -y F 7 F l^X^^tm-T 5 ^ > F 
7°';tf-y F7FUXl^ttllp]Sg4 1 St^^tTo 

[0 0 6 7] i:J.r. ±}&(Dmmc^^. /^^vxi^sco 
8iJ©fl«J^iliBfl-r5o '?*:^;H^tb^^^>'Xl^ei:^t{litc 
oi^Tti±MOjffi 0 tf t>n§o 2 fii'ift^ nfc 'i' 7"VK, i 
^i;LPP7F^Xfi^(i. ±'^(Dmmcj;:-^X-^'yy 
^icKfj^n^o tlOy^ A 0 LPP7FUXCD 

2 ffifbfi^*^ ^t/t 2 fflfbft^^Bf fflras^, ^ 

P-y^?g4}|«4 0 6;^'i^6g^-r5^D-y^T-,i-t;)|i|t?>o C 
PU 4 0 8(i^«fa^il!*i:i)Ci:*^"t:$5o CPU 4 
0 8ti. ccDB^^^PS^. ■i7:4-'7';H^WA^yxiSg|l] 

EScOsS5tSfc:-fiB'D[Miaitii)t§o ^LT. ^(DtfbO 

p p 7 F uxco 2 fflfbii^iiis 0 5 ^^/T^■r <t ^ ^/^;i/X 
^(DifkiHimx^^rcisb. '>>^(DL p p^^tB/^^yx® 

ia^-rn(cWbTi^5£UT^^tii$n§o ^^^oT. lp 

P 7 F UX® 2 fiUbft^^. ^ ^ 7';l/fi^© v^-y ^'-^ 
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